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1. Introduction
In previous meetings RAN3 discussed how to meet the requirement from SA2 that the CGI (i.e. ULI) provided over NGAP corresponds toward a geographical-fixed area, mainly in order to meet SA3-LI’s requirement that the accuracy acquired from it should be comparable to the one from TN cells [1]. RAN3 worked out 2 options and asked RAN2 to down select from it.
In this meeting, 2 LSs were received from RAN2 relating to this issue, one is the direct reply LS for RAN3’s LS [2], and the other is related to positioning [3]. In addition, this April two CRs were agreed in SA2, both related to PLMN selection. Although PLMN selection is not directly related to the issue of what CGI to provide over NGAP, we observe some similarity for the handling principle.
In this TDoc we will show our opinion on how to handle the issue of CGI over NGAP, based on the LSs from RAN2 and the observed principle from SA2’s CRs.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]RAN2’s reply LS [2] has already clearly stated that the geographical-fixed area is not mandatorily used in Uu—it should be used only over NGAP and other interfaces related to the core network. It is the NG-RAN’s work to perform mapping between the CGI broadcast over Uu and the CGI used in NGAP. For convenience we call the former one a “real cell/CGI” and the latter a “mapped cell/CGI” in this document.
Then we want to clarify what is SA3-LI’s original requirement.
In [1] SA3-LI stated that:
	However, SA3-LI want to emphasize the fundamental LI requirements to be met by any of those approaches:
· The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.
· The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.
· Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.


It can be understood that SA3-LI wishes that the geographical size of the “mapped cell” over NGAP should be comparable to the one in TN, i.e. with a granularity of ~km.
On the contrary, the size of “real cell” used over Uu is typically ~100km in NTN. As a result, one real cell typically spans over thousands of mapped cells.
Observation 1: Considering the accuracy requirement from SA3-LI, one “real cell” seen over Uu should typically span over thousands of “mapped cells” seen over NGAP.
Then how can a gNB get aware of where one UE locates within the huge “real cell”, so that it can fill the “correct” ULI?
RAN2 has provided some information in another LS [3]:
	As part of the WI NR_NTN_solutions, RAN2 has been discussing how to meet SA3-LI and SA2 requirements with regards to regulatory services (including e.g., lawful intercept).
In RAN2’s understanding, the NG-RAN requires UE’s location information in order to 
-	Perform Core Network selection at least in some scenarios;
-	Construct cell ID in User Location Information (ULI) sent to the Core Network including in NGAP  “Initial UE Message” .
The NG-RAN can use the following assistance information:
- 	TAC and the broadcast cell ID of the serving cell;
- 	Mobility measurements requested by RAN and reported by the UE after AS security has been enabled (as described in TSs 38.300 and 38.331);
- 	UE position, obtained from A-GNSS based measurements provided by the UE (as defined in TS 38.305) after AS security has been enabled.


I.e., if the AS security has already activated, many information can be acquired in RAN, e.g. Uu measurement, or GNSS measurement, which can be used to position the UE. We believe that it is always possible for an NG-RAN node to position the UE accurately enough to fill the correct mapped CGI as long as the AS security is activated.
But if the AS security is not activated, none of these assistance information is available. That is the case for initial access. It is always possible that an NG-RAN node cannot position the UE in an accuracy of ~km for this case.
So how should that NG-RAN node fill the ULI during initial access?
The only reasonable solution seems to be “to fill one CGI at best effort”, leaving it to implementation.
During the last meeting it was ever proposed that the NG-RAN node can provide a complete list of all possible mapped cells. But considering that one real cell typically spans over thousands of mapped cells, it may end up with including thousands of CGIs in the NGAP Initial UE Message. This does not make sense at all.
Observation 2: Including all possible “mapped cells” in the NGAP Initial UE Message may cause including thousands of CGIs.
One may raise a concern that providing only one CGI in the NGAP Initial UE Message will end up with including a wrong CGI. But we think this drawback is acceptable. In fact the core network also faces a similar situation in selecting the correct PLMN. And after some discussion SA2 agreed the following [5] (in the registration procedure):
	[bookmark: _Hlk62820758]For NR satellite access, if the AMF can determine based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that the UE is attempting to register to a PLMN that is not allowed to operate at the present UE location, then the AMF should reject the Registration Request indicating a suitable Cause value and, if known in AMF, the country of the UE location. Otherwise, e.g. if the AMF is not aware of the UE location with sufficient accuracy to make a final decision, the AMF proceeds with the Registration procedure and may initiate UE location procedure as specified in TS 23.273 [51], clause 6.10.1 and be prepared to deregister the UE if the information received from LMF proves that the UE is registered to a PLMN that is not allowed to operate in the UE location.


I.e. SA2 allows the scenario that the AMF firstly accepts the UE’s registration even if the UE is registering into a wrong PLMN but the AMF cannot distinguish whether it is wrong. The AMF will later deregister the UE upon acquiring positioning info.
Therefore a similar approach can be used here in NG-RAN on filling the ULI in the NGAP Initial UE Message: the NG-RAN can firstly fill a wrong CGI if it cannot determine, but later send a correct CGI upon acquiring positioning info.
Observation 3: SA2 allows that the network firstly accepts a UE’s registration request toward a wrong PLMN if the network cannot distinguish it is wrong, but once it can distinguish it shall do something to correct this fault. Similar approach can be used in RAN3 for filling the ULI.
Proposal: For NGAP Initial UE Message, the NG-RAN node should still include only one “mapped CGI” as ULI. How to determine what CGI to include is up to implementation if the NG-RAN node cannot determine what “mapped cell” the UE is currently located within.
3. Conclusion
Observation 1: Considering the accuracy requirement from SA3-LI, one “real cell” seen over Uu should typically span over thousands of “mapped cells” seen over NGAP.
Observation 2: Including all possible “mapped cells” in the NGAP Initial UE Message may cause including thousands of CGIs.
Observation 3: SA2 allows that the network firstly accepts a UE’s registration request toward a wrong PLMN if the network cannot distinguish it is wrong, but once it can distinguish it shall do something to correct this fault. Similar approach can be used in RAN3 for filling the ULI.
Proposal: For NGAP Initial UE Message, the NG-RAN node should still include only one “mapped CGI” as ULI. How to determine what CGI to include is up to implementation if the NG-RAN node cannot determine what “mapped cell” the UE is currently located within.
4. Conclusion
[1] S3i200056 Response LS on the “LS OUT on Location of UEs and associated key issues”; SA3-LI.
[2] R2-2102498/R3-211430 Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G; RAN2.
[3] R2-2102055/R3-211418 LS on UE location aspects in NTN; RAN2.
[4] S2-2101666 Network selection for NR satellite access; Nokia, Nokia Shanghai Bell/SA2.
[5] S3-2101667 Network selection for NR satellite access; Nokia, Nokia Shanghai Bell, Qualcomm Incorporated/SA2.
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